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ADVANCED PRACTICE

Older Adults With Traumatic Rib
Fractures: An Evidence-Based
Approach to Their Care

Blaine A. Winters, DNR ACNP-BC

• ABSTRACT
It is expected that over the next decade the population of
older adults in the United States will increase dramatically. As the older adult population increases, the number
of older adults involved in traumatic accidents is also
expected to climb. The older population is at an increased
risk for complications and poor outcomes following
trauma. Practitioners caring for these older adults will
need to use evidence-based practice guidelines in an
attempt to improve outcomes. This article provides a clinical guideline for the assessment and management of pain
in older adults with traumatic rib fractures, and an
approach for pain assessment, which includes the use of
the numeric rating scale as well as incentive spirometry.
The modalities used for pain management include
epidura! analgesia, paravertebral analgesia, patient controlled analgesia, and the use of oral opioids.
• KEY WORDS
Clinical guideline. Older adult, Pain management. Rib
fractures. Trauma

T

here are almost 38 million adults older than 65 years
living in the United States. Of these older adults,
approximately 16 million are men and 22 million

women.' Older adults are the fastest growing segment of
the US population.'It is projected that the US population
older than 65 years will increase to greater than 20% by
the year 2030.'
With this increasing number of older adults living in
the United States, it is expected that larger numbers will
require hospital iza tion following traumatic accidents.
Many of these older adults will have rib fractures as a
result of an accident. The purpose of this article is to provide a clinical guideline for the assessment and management of pain in older adults with traumatic rib fractures.
• METHODS
The process for development of the clinical guideline
began with a literature review using PubMed in the following areas as they pertained to the care of older adults
who had experienced traumatic rib fractures: (1) pain
assessment, (2) pain management, (3) general trauma,
and (4} outcomes. The information obtained was then
reviewed and synthesized. Pertinent evidence was organized and the clinical guidelme was developed. The guideline was reviewed by a geriatric nurse practitioner wbo
.'ipecializes in palliative care and pain management as well
as by 6 surgeons who are board-certified in critical care
and trauma.
Clinical significance of trauma in older adults
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A recent study reported that 4% to 12% of all trauma
admissions in 2 level I trauma centers had rib fractures.
Sixty-five percent of the older adults 65 years and older
admitted following blunt trauma were diagnosed with rib
fractures, and of these, there was a noted 18% mortality
rate.^ Rib fractures can be a devastating injury in older
adults and, as with all clinical care, should be managed
using an evidence-based approach.
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Gowing and Jain' evaluated 125 trauma patients older
than 65 years and found that older adult patients
accounted for approximately 27% of all traumas, with
falls (64%) and motor vehicle accidents (27%) being the
2 most frequent mechanisms of injury. They also determined that 50% of trauma deaths occurred in older
adults. Increasing age and injury severity were found to
be predictors of hospital complications and mortality.
Jacoby et al*" published an integrative research review
that evaluated the results of 37 primary research studies
published over the previous 10 years. Each of these studies looked at outcomes following trauma in older adults.
Out of 12 studies, 8 indicated that age was an independent predictor of hospital mortality. Older patients were
found to be 4.6 times more likely to die in the hospital
than were younger patients. One ofthe studies found that
the risk of mortality increased approximately 5% for
each additional year over the age of 65. Of note was that
mortality increased significantly beginning at age 40,
with a person older than 85 years having a 35%
increased odds of mortality. It was also determined that
pneumonia was the most prevalent and serious complication following rib fractures and that older adults who
developed pneumonia were 4 times more likely to die
than those without pneumonia.
Jacobs et aF published a clinical guideline for the care
of elderly trauma patients. They report that older adults
who experience trauma have increased rates of morbidity
and mortality. As noted previously by Sharma et al,'' older
adults with rib fractures had an 18% mortality rate,
which increased linearly with increasing numbers of
fractures.
Altered pain perception
It is sometimes mistakenly believed that older adults may
not perceive pain as do their younger counterparts. This
may be related to higher pain thresholds or to cognitive
defects. There is also some evidence to support that older
adults may underreport their pain due to the above-mentioned issues.'*
It is important to note that at times older adults do
not feel pain; when in reality, they are suffering from
what could be a catastrophic medical problem, such as
a myocardial infarction.** Older adults may report pain,
using different terms such as an ache, discomf^ort, soreness, etc. This must be taken into account when treating
older adults who have been involved in recent trauma.

Bjoro and Herr'" and Herr et al" recommend that additional procedures be implemented to accurately assess pain
in older adults. The following areas should be explored
when assessing pain in this population: (1) self-report, (2)
a search for all potential causes of pain, (3) observation of
patient behavior, (4) surrogate reporting, and (5) an analgesic trial. For many patients, self-report and an attempt to
find all of the causes of their pain may be adequate. In
those who are not cognitively intact, self-report should be
attempted but the other methods noted above should also
be implemented to accurately assess their pain intensity. An
analgesic trial is indicated in any older adult with rib
fractures who is unable to report his or her pain. Of note,
Bjoro and Herr'" also report that older adults with dementia are not less sensitive to pain but they have more
difficulty interpreting and expressing their pain.
Another way to assess adequate pain management for
rib fractures is through the use of bedside vital capacity
or the use of the incentive spirometer. Bakhos et ai'^
reported that patients with rib fractures with a vital
capacity less than 1.4 L or less than 55% of their predicted vital capacity had a hospital length-of-stay greater
than 3 days. It was also reported that those with higher
vital capacities were more likely to discharge to home at
an earlier date. Those with lower vital capacities were
more likely to discharge to a skilled nursing facility. They
were unable to predict if lower vital capacities were correlated with increased pulmonary complications or with
increased mortality.
Assessment of older adults being treated for acute pain
secondary to rib fractures should occur on an ongoing
basis. Initially pain should be assessed at least every 2 to
4 hours. Once the pain is well controlled, this may be
decreased to every 4 to 8 hours.'*

Pain assessment
Rib fractures can be an extremely painful injury and
therefore require an accurate pain assessment. The "gold
standard" for pain assessment in the cognitively intact
patient is a self-reporting of pain such as in the Numeric
Rating Scale (NRS).'

Pain management
The Eastern Association for the Surgery of Trauma
(EAST)'"* published a guideline in 2007 for the treatment
of pain in persons who have sustained blunt thoracic
trauma. Blunt thoracic trauma is defined as soft tissue
trauma and injuries to the bony thorax such as rib fractures and flail chest. Epidural anesthesia is recommended
as the first-line treatment for those with severe blunt thoracic trauma or for persons older than 65 years with
greater than 4 rib fractures.'^
The Eastern Association for the Surgery of Trauma'''
recommends that epidurals contain a combination of an
opioid, such as fentanyl, and a local anesthetic, such as
bupivacaine. Using combination therapy in the epidural
has been shown to be effective because a smaller dosage
of each drug is required to provide good pain management. It is recommended that patients with epidural
catheters be managed on a unit able to provide cardiac
monitoring and continuous pulse oximetry. The Eastern

Journal of Trauma Nursing • Volume 16, Number 2

April-June 2009

Association for the Surgery of Trauma'"* reports that
epidural anesthesia is more effective than intravenous
opioids for the control of pain related to rib fractures.
Contraindications to epidural placement include fever.,
coagulopathies, and altered mental status. In high-risk
individuals in whom an epidural is contraindicated,
paravertebral analgesia may be used.'^ Paravertebral
anesthesia has been shown to provide effective pain-relief
in patients with multiple rib fractures and in those who
have recently undergone thoracotomies.""' Pulmonary
complications, urinary retention, nausea, and vomiting
and hypotension are less common with paravertebral
anesthesia than with epidurals.''' In lower-risk patients,
on-demand intravenous opioids would be the initial
method of choice for pain management.
The American Geriatric Panel on Persistent Pain in Older
Persons'" recommends the use of opioids for the treatment
of acute, moderate, or severe pain. The panel recommends
that opioids be titrated up slowly in an attempt to decrease
the likelihood of complications and side effects. If short-acting opioids are ineffective in managing the pain, then longacting opioids should be initiated."*
The clinical guideline published by the University of
Iowa Gerontological Nursing Interventions Research
Center''' recommends the use of nonopioid medications
such as acetaminophen for mild to moderate pain and a
combination of opioid and nonopioid for moderate to
severe pain. Scheduled dosing rather than as needed is felt
to be more effective. They also recommend that when
using opioids, doses should be started at 50% to 75% of
the normal dose and then titrated appropriately. This is
done in an attempt to prevent oversedation.
Morphine is considered the gold standard of the opioid analgesics.'" If a patient does not receive adequate
pain management with a maximum dose of morphine or
is experiencing significant adverse effects, then an
equianalgesic dose of another opioid may be used. These
opioids include hydromorphone, oxycodone, fentanyl,
oxymorphone, and methadone.'"
Morphine should not be used in patients with
decreased renal function due to the difficulty of managing possible adverse effects related to its metabolites.
Hydromorphone, oxycodone, methadone, and fentanyl
are the recommended opioids for patients with renal failure. If a patient is receiving dialysis, it is important to note
that neither fentanyl nor methadone is dialyzed. Each of
these drugs requires careful monitoring in the patient
experiencing renal failure.''
Strassels et al'" recommend the following steps for opioid equianalgesic dose conversions: (1) total the 24-hour
dose of the current drug, including all breakthrough
doses, (2) convert for drug and route by using an
equianalgesic dosage conversion table (Table 1), (3)
divide the total 24-hour dose of the new drug by the
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TABLE 1

Opioid
Equianalgesic
Conversion
Table^
Oral (mg)

Parenteral
(mg)

Morphine

30

10

Oxycodone (Percocet,
Oxycodone, OxyContin,
Tylox, Roxicet)

20

NA

Hydromorphone (Dilaudid)

7.5

1.5

Hydrocodone

30

NA

Opioid(s)

"Data from Ashburn et al."

schedule for the new drug, (4) for opioid-tolerant persons, consider reducing the calculated dose of the new
drug by 25% to 50% to account for incomplete cross-tolerance, and (5) calculate a dose for breakthrough pain:
10% to 20% of the total daily opioid dose or 25% to
30% of a single regularly scheduled dose. Methadone
doses may need to be reduced significantly for the first
few days because of its extremely long half-life and risk
for respiratory depression. Methadone should be used
only by providers who are very experienced in its use.
Medications to avoid in older adults
Analgesics to be avoided in older adults include codeine,
meperidine, propoxyphene, methadone, pentazocine, and
nonsteroidal anti-inflammatory drugs."'•^'' In order for
codeine to be effective, it must be converted to morphine
within the body by the cytochrome P-450 2 D6 pathway.
In many persons, this conversion does not take place and
thus the medication is ineffective. Of note, even if codeine
is not converted to morphine, the patient is still at risk for
its side effects.'" Meperidine is contraindicated because of
its accumulation of toxic metabolites.
Propoxyphene has been shown to have a similar efficacy as aspirin or acetaminophen alone. It also adds the
additional problem of drug accumulation, including neuroexcitatory effects, ataxia, and dizziness."* Methadone is
difficult to titrate because of its prolonged half-life and, if
managed by inexperienced providers, may lead to an
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Assess pain every 2 to 4 hours
using Numeric Rating Scale and incentive spirometry

4+ rib fractures
or severe pain?

No

PCA Opioid^

Yes

Yes

Epidural analgesia
+ PCA Opioid

No

Continue short-acting oral opioid
+
bowel regimen

Paraveriebral analgesia
+ PCA Opioid

Yes

Yes

Short-acting oral opioid
+
bowel regimen

No
Long-acting oral opioid
+
short-acting oral opioid
+
bowel regimen

FIGURE 1 . Clinical algorithm for the assessment and management of pain in older adults with rib fractures.
'PCA indicates patient-controlled analgesia.

increased chance of respiratory depression in the older
adult.'^
• RESULTS
Clinical guideline (Fig 1)

The first step in the treatment of pain in older adults with
rib fractures is to determine the number of rib fractures
and the initial level of pain. Self-report should be used by
implementing the Numeric Rating Scale.'* If the patient is
unable to report his or her pain due to a cognitive deficit,
an analgesic trial should be attempted.'"" Pain should be
assessed at least every 2 hours until it is under good control and then the assessment may be decreased to every 4
to 8 hours." Incentive spirometry should accompany
each pain assessment to determine the ability of the
patient to take a deep breath.'"
If the patient has 4 or more rib fractures, is reporting
poor pain management, or is unable to effectively use the
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incentive spirometer, an epidural catheter should be considered in possible combination with intravenous,
patient-controlled analgesia.'' If an epidural iscontraindicated, then paravertebral analgesia may be considered in
its place.'^•""' If the patient is stable but unable to take
oral opioids, intravenous, patient-controlled analgesia
using morphine or an opioid appropriate to the patient's
individual situation should be initiated.'^
Once the patient is able to take oral pain medications,
oral opioids should be initiated. If the short-acting oral
opioid is a different medication than the intravenous opioid, an equianalgesic dose should be determined. The
equianalgesic dose should be decreased by 50% and then
titrated up slowly.''^" If the short-acting agents are ineffective, then longer-acting opioids should be initiated.'^
If pain management is determined to be ineffective or
poorly tolerated, then equianalgesic dosing should be
considered.'" Opioid equianalgesic conversion tables
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should be available in each hospital. Those caring for
older adults with rib fractures should become proficient
in the use of these tables (Table 1).
Of final note, any patient placed on oral opioids
should also receive a bowel regimen for the duration of
the opioid therapy. Constipation can lead to a decreased
ability to breathe effectively and may lead to further
complications associated with rib fractures in the older
adult.
• DISCUSSION
This guideline was recently approved for use in a level I
trauma center in the western United States. Once the
guideline has been fully implemented, it will be evaluated
by comparing pre- and post-guideline average pain
scores, incentive spirometry data, and pneumonia rates. It
is hypothesized that average pain scores will be lower,
bedside vital capacity higher, and that the pneumonia
rates post-guideline implementation will be lower than
those prior implementation.
• CONCLUSION
Rib fractures in older adults produce significant pain
and lead to increased morbidity and mortality.
Effective pain assessment and management is crucial in
these patients. This article provides a clinical guideline
for the assessment and management of pain in older
adults with acute rib fractures. It is believed that the
implementation of the principles included in this guideline will lead to better outcomes when caring for older
adults with acute rib fractures.
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